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BACKGROUND: Researchers of the game of volleyball often study the differences that separate the winning and
losing teams. Namely, the volleyball game runs in two complexes (K1 - game after receive of serve: serve - receipt of
serve - setting the attack - attack; K2 - game after own serve: serve - block - defence - counter attack), in addition
the players have to rotate in accordance with the rules of the game of volleyball. Playing situations in six rotations
do not equally correlate to K1 and K2 in their tactical aspect, nor are they of the same difficulty.

OBJECTIVES: The study examined whether there are statistically significant differences in the phases of a volley-
ball game between the winners and losers for each of the six volleyball rotations separately. Differences in individual
rotations between winning and losing teams were examined. For rotations with statistically significant differences
between the teams, the phases that determine those differences the most were also researched.

METHODS: The study was carried out at the European youth volleyball championships for women. Twenty games
were analysed, a five level scale was used to evaluate the successfulness of the game for 98 under 18 years old women
players. Six phases of the volleyball game were analysed: serve, receipt of serve, attack in K1, attack in K2, block and
defence (attack receipt). A criterion variable was represented with each individual rotation. Simple descriptive statistical
parameters were calculated together with six canonical discriminant analyses, one for each of the volleyball rotations.

RESULTS: The results of canonical discriminatory analysis revealed that four out of six volleyball rotations were
statistically significant at the level of p < 0.05 (rotation 1 = 0.02; rotation 2 = 0.00; rotation 3 = 0.00; rotation 6 = 0.04).
It is interesting to notice that different game phases show the largest projection of discriminatory function exactly in
the rotations with statistically significant differences. They were: receipt of serve and attack in K1 and K2 for rota-
tion 1, receipt of serve, block and defence for rotation 2, serve and defence for rotation 3, attack in K1 for rotation 6.

CONCLUSIONS: These results point to the specific characteristics of individual rotations in this age period,
which have to be considered in the organisation of the training process. The results undoubtedly indicate that in the
process of the synchronisation of team play, each of the six rotations require specific attention both in the technical
and tactical sense.

Keywords: Volleyball, women, phases, successfulness of game.

INTRODUCTION

After the rules of volleyball game changed in 1999,
the game experienced a complete renovation in the
technical-tactical sense. Changes are obvious, particu-
larly in the attack phase of the game. Analyses of major
international competitions have revealed that attack
combinations have become poorer (Ejem, 2001). Dif-
ferences in the playing concepts of the teams from the
past have become even larger (Frohner & Zimmermann,
2007). The majority of men’s teams use a 5:1 system
with identical positioning of players according to their
playing positions, whereas switching the players in the
attack phase from one zone to another is rare (Golf,
2008a; Yiannis & Panagiotis, 2005). This playing system
and the specialisation of players are also being used in

women’s volleyball, although attacking female players
more often switch playing positions in the attack phase
(Munz, 2008). Most importantly, the differences in the
statistical model of women’s and men’s teams are con-
sistently decreasing (Golf, 2008b).

Researchers have tried in several ways to explain the
differences between winning and losing teams. These ex-
planations have been presented on the basis of morpho-
logical characteristics and motor abilities (Zadraznik,
1999; Stamm, 2004; Morrow, Jackson, Hosler, & Ka-
churik, 1979), whereas some researchers have used
technical and tactical knowledge when interpreting the
differences (Mareli¢, ReSetar, Zadraznik, & Purkovic,
2005). All of the above mentioned characteristics result
in a game lost or won through the number of points...
Playing situations, which end in points lost or won, are,
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as in all multi structural ball games, also in volleyball,
very diverse and thus make the teams difficult to com-
pare.

The rules of the game of volleyball demand, from
highly specialised players, nevertheless a certain degree
of universality in the technical-tactical sense, which
coaches adjust to fit the characteristics and abilities of
individuals and team tactics. Six rotations are given,
in fact, with the majority of teams at the present time,
using a 5:1 playing system, the positioning of players is
made according to the following system: setter, diago-
nal player, two attackers - receivers of the serve, two
blocking players and a libero. In technical language an
individual rotation is determined according to the cur-
rent position of the setter (in rotation 1 the setter is in
zone 1; in rotation 2 the setter is in zone 2, etc.). The
positioning of other players (blockers, attackers...) does
not change between the elite teams. This fact allows for
a comparison of the teams in certain rotational schemes.
It has been previously found by Palao, Santos and Urena
(2005) that female setters are more efficient when the
setter is situated in the back part of the field (zones 1, 5
and 6), whereas the efficiency of male attacking players
is more balanced when the setter is situated in the front
part of the field (zones 2, 3 and 4). Furthermore, some
statistical packages (e.g. DataVolley) being used for the
analysis of the success of a team or an individual play
also provide information about the successfulness of the
team (individual) in certain rotational schemes.

Information acquired through the statistical moni-
toring of matches is often used in studies. The analysis
of the situational parameters of matches in team ball
games is most often used to find the criterion or groups
of criteria, which separate successful teams from unsuc-
cessful ones (Eom & Schutz, 1992; Hughes & Daniel,
2003; Palao, Santos, & Urena, 2004). In addition, previ-
ous research has aimed to find variables, which have had
the largest individual correlation with the differences of
the analysed parameters. For this purpose, the matches
and the games are usually considered as entities, used
for analysing the quality of the execution of monitored
phases or volleyball skills. Criteria in such research are
usually binary in nature, as they are focused on victory
or defeat in a match or game (Zetou, Tsigilis, Moustaki-
disin, & Komninakidou, 2006).

One of the problems of such research lies in the
selection of suitable ways for monitoring the volleyball
matches (Hughes & Daniel, 2003). The amount of infor-
mation collected, to a great extent, conditions the results
of some multivariate methods. In practice, a few ways
for monitoring the course of the matches have been es-
tablished. In Europe, a statistical programme, DataVol-
ley, is used most often by many clubs and national teams
in order to analyse matches. Nevertheless, the data from
matches, most desired by coaches and the International
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Volleyball Federation (FIVB), is that which could help
with solving the practical problems of individual vol-
leyball teams (Mareli¢, ReSetar, & Jankovi¢, 2004). In
practice, coaches use reports of volleyball matches in or-
der to analyse the game. These reports allow the coaches
to find out in which rotations a team has been more or
less efficient. This information is very important in the
process of team synchronisation, also it can be used for
research purposes. Purkovi¢ (2007) has attempted to
find the differences in situational parameters and the
successfulness of the game at the European youth volley-
ball championships for men by analysing six volleyball
rotations. This method permitted an even more detailed
explanation of the reasons for the successfulness of an
individual volleyball team.

In the game of volleyball, winning or losing depends
on a large number of factors. One of these factors is the
efficiency necessary to solve technical-tactical situations
- phases of the game. In addition, it is important for the
success of the team that these phases are solved equally
in all six rotations. This regularity depends on the bal-
ance of the playing quality in individual rotation; howev-
er statistical analyses of games reveal that such balance
is difficult to achieve also in high quality teams. Some
teams base their success on an efficient serve, others
on the successful receipt of a serve and some yet again
on an efficient attack... The aim of the present study is
to utilise statistical data from the matches of the girls’
youth teams in the sense of finding differences between
the winning and losing teams. Nevertheless, in addition
to identifying general differences between the teams, the
game of winning and losing teams will be divided into
six volleyball rotations in order to examine differences
between these teams in individual rotations and to find
the phases that best determine these differences.

METHODS

Data were collected at the European youth volley-
ball championships for women in Zagreb. Eight teams
participated in the championships (Belarus, Croatia,
Germany, Hungary, Italy, Poland, Russia, Serbia and
Montenegro). The sample of measured subjects was rep-
resented with 98 female volleyball players in the youth
category, all under the age of 18. Each team represented
a separate entity. Twenty matches were played at the
tournament and forty entities have been chosen for re-
search purposes (situational parameters were recorded
at each match for every team separately). Data used
in the research have been collected with the use of the
computer programme DataVolley Rel. 5.0, designed by
the Dataproject Company.

Statistical monitoring of the matches is based on the
evaluation of the successfulness of six phases of a vol-
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leyball game - the situational parameters of the game
(independent variables): SERVE (SERVE), RECEIPT
OF SERVE (RECEIPT), ATTACK IN K1 after the re-
ceipt of serve (ATTACK), BLOCK (BLOCK), ATTACK
RECEIPT (DEFENCE), ATTACK IN K2 after receipt
of attack (CATTACK).

On the basis of the quality of execution, individual
actions have been analysed within the six playing phas-
es and placed on an ordinal five level scale: the lowest
degree of execution on a scale (no. 1) represents an
error (e.g. missed serve), whereas the highest degree
of execution (no. 5) represents a point won (e.g. direct
point from a serve) or else an optimum execution of
a skill (e.g. optimum receipt of serve). The frequency
of individual executions has been entered in a formula

TABLE 1
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shown below and the coefficient of the execution for
each individual phase has been calculated.

k = (number of executions no. 1) x 1 + (number of
executions no. 2) X 2 + (number of executions no. 3) x 3 +
(number of executions no. 4) X 4 + (number of executions
no. 5) x 5/total number of executions (executions no. 1 +
executions no. 2 + executions no. 3 + executions no. 4 +
executions no. 5)

Calculation of the coefficient of the execution is
one of the functions of the DataVolley programmes. It
presents one of the possible calculations of the success-
fulness of a player in a game, a set, a part of the season,
etc. For the purpose of the study, the coefficients of the

Results of simple (descriptive) statistics of six rotations of a volleyball game

ROTATION1 |M Min Max SD K-S ROTATION4 |M Min Max SD K-S
RECEIPT 3.90 2.92 4.67 0.43 0.069 RECEIPT 3.78 2.40 5.00 0.51 0.084
SERVE 2.72 2.13 3.45 0.28 0.070 SERVE 2.61 1.86 343 0.39 0.073
DEFENCE 3.11 1.50 4.43 0.68 0.139 DEFENCE 3.21 2.00 4.50 0.59 0.080
BLOCK 2.78 1.33 4.67 0.70 0.092 BLOCK 2.77 1.00 4.33 0.69 0.125
ATTACK 3.79 2.67 5.00 0.60 0.082 ATTACK 3.69 2.67 4.50 0.45 0.104
CATTACK 3.65 1.00 4.71 0.58 0.143 CATTACK 3.45 1.00 4.75 0.70 0.133
ROTATION2 |M Min Max SD K-S ROTATIONS |M Min Max SD K-S
RECEIPT 3.92 3.00 5.00 0.51 0.104 RECEIPT 3.87 2.71 5.00 0.60 0.078
SERVE 2.71 2.00 3.57 0.35 0.081 SERVE 2.62 2.11 3.29 0.29 0.137
DEFENCE 3.36 2.20 5.00 0.68 0.111 DEFENCE 3.00 0.00 4.25 0.82 0.130
BLOCK 2.51 1.00 4.33 0.88 0.093 BLOCK 2.49 0.00 5.00 1.07 0.097
ATTACK 3.78 291 4.67 0.46 0.094 ATTACK 3.86 2.22 5.00 0.52 0.082
CATTACK 3.70 2.25 5.00 0.72 0.114 CATTACK 3.49 1.33 4.63 0.72 0.102
ROTATION3 |M Min Max SD K-S ROTATIONG6 |M Min Max SD K-S
RECEIPT 3.86 3.00 4.75 0.46 0.092 RECEIPT 4.06 3.07 4.75 0.41 0.108
SERVE 2.74 1.50 3.22 0.35 0.136 SERVE 2.64 2.00 3.55 0.39 0.058
DEFENCE 3.14 1.33 5.00 0.87 0.112 DEFENCE 2.95 1.00 5.00 0.82 0.112
BLOCK 2.76 1.00 5.00 0.82 0.097 BLOCK 2.82 1.00 4.00 0.71 0.148
ATTACK 3.67 2.67 5.00 0.54 0.101 ATTACK 3.85 2.80 4.75 0.52 0.121
CATTACK 3.78 2.17 5.00 0.59 0.09 CATTACK 3.70 0.00 4.83 0.81 0.177
Legend:

M - average

Min - minimal result
Max - maximal result

SD - standard deviation

K-S - Kolmogor-Smirnov test of the normality of distribution of results
RECEIPT - receive of serve

SERVE - serve

DEFENCE - receive of attack

BLOCK - block

ATTACK - attack in K1
CATTACK - attack in K2
ROTATION 1, 2... 6 - position of the setter in the field
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execution were calculated for all six playing phases and
for both winning and losing teams for each rotation.

Individual rotations represented a criterion variable,
which is of binary nature (winning or losing the match)
and undoubtedly depends on the quality of the execu-
tion of individual phases of a game of volleyball (serve,
receipt of serve, attack in K1 or K2, etc.). In the first
phase, individual rotations were compared (rotation 1,
rotation 2..., rotation 6 of the winning and losing teams)
and whether there are statistically significant differences
between the rotations was examined. It has been specu-
lated that statistically significant differences between the
winning and losing teams will be revealed in some of
the rotations. Therefore, the second part of the study
examined the phases of a volleyball game (serve, re-
ceipt of serve, block...), which in large part determine
the winning and the losing teams for each of the rota-
tions, with statistically significant differences between
the teams. As the balance of individual rotations is hard
to guarantee even in higher age categories, it has been
assumed that in different rotations different phases of
the volleyball game will influence the result of the game
and their influence will be of various significance.

The data of games played have first been entered in
the computer and analysed with the use of the Statistica
for Windows version 5.0 programme, and, afterwards,
simple descriptive parameters were calculated. In the
module Discriminant analysis from the programme, a ca-
nonical discriminant analysis has been used in order
to calculate six analyses, one for each of the volleyball
rotations.

RESULTS

TABLE 1 shows the results of simple descriptive sta-
tistics, calculated for each of the six volleyball rotations
separately. Arithmetic mean, minimum and maximum
values as well as the standard deviation have been cal-
culated for all six game phases. The normality of the
distribution of data has been tested with the Kolmogor-
Smirnov test. The critical value of n = 20 on the level
of statistical significance (p) 0.01 was 0.294. Results
in the table show that all the variables were normally
distributed.

TABLE 2 shows the results of six canonical discrimi-
natory analyses, one for each of six volleyball rotations.
Their own values (A), canonical correlations (R), chi-
square values (2), the number of degrees of freedom
(df) and the level of the significance of discriminatory
functions (p) have been calculated for all six rotations.
Values were obtained with the use of a standard method
of discriminatory function. The results reveal statisti-
cally significant differences in selected situational pa-
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rameters of the game between the groups of winning and
losing teams in rotations 1, 2, 3 and 6.

TABLE 2
Results of six discriminant analyses

A R x af | p
ROTATION1 | 049 | 057 | 1405 | 6 | 0.02
ROTATION2 | 067 | 063 | 1798 | 6 | 0.00
ROTATION 3 | 093 | 069 | 2248 | 6 | 0.00
ROTATION 4 | 029 | 047 | 9.09 6 | 016
ROTATIONS5 | 040 | 053 | 1185 | 6 | 0.06
ROTATION 6 | 044 | 055 | 1300 | 6 | 0.04

Legend:

A - own values

R - canonical correlation

x° - chi-square test

df - number of degrees of freedom

p - level of characteristics of discriminatory function in six rota-
tions

ROTATION 1, 2...6 - position of the setter in the field

TABLE 3
Correlation between variables and discriminant func-
tions and the position of group centroids)

Discriminant function

ROTA-| ROTA- | ROTA-| ROTA-
TION 1| TION 2| TION 3| TION 6

RECEIPT 0.79 0.53 0.07 0.34
SERVE 0.22 -0.18 0.74 0.13
DEFENCE -0.03 | 0.54 0.57 0.24
BLOCK 0.30 0.71 0.36 0.34
ATTACK 0.53 0.19 0.40 0.63
CATTACK 0.55 0.33 0.20 0.06
GROUP CENTROIDS
LOSING TEAMS | -0.68 | -0.79 | -0.96 | -0.65
WINNING TEAMS | 0.68 0.79 0.91 0.65

Legend:
RECEIPT - receive of serve
SERVE — serve

DEFENCE - receive of attack

BLOCK - block

ATTACK - attack in K1

CATTACK - attack in K2

ROTATION 1, 2, 3 and 6 — position of the setter in the field

The results in TABLE 3 reveal the largest projection
of discriminatory function in the first rotation (ROTA-
TION 1) in the receipt of the serve (RECEIPT = 0.79),
followed by the attack in K2 (CATTACK = 0.55) and
the attack in K1 (ATTACK = 0.55). In rotation 2 (RO-
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TATION 2) there was also good receipt of service
(RECEIPT = 0.53), there also has been a block of key
importance (BLOCK = (.71) and defence (DEFENCE
= 0.54). In rotation 3 (ROTATION 3), as having the
largest influence of the variables, service (SERVE =
0.74) and defence (DEFENCE = 0.57) have been re-
vealed. In rotation 6 (ROTATION 6), the variable at-
tack in K1 (ATTACK = 0.63) was shown to have had
the greatest influence.

DISCUSSION

The review of the results of all six rotations revealed
the highest average values for the variables: receipt of
serve (RECEIPT), attack in K1 (ATTACK) and attack
in K2 (CATTACK). These results correspond to the
data about the statistical game model from major vol-
leyball competitions (Golf, 2008a; Golf, 2008b; Match
Info, 2009a; Match Info, 2009b), showing that the
majority of points in volleyball are won in attack. Fur-
thermore, the successfulness in the variable receipt of
service is significantly higher in comparison to other
technical elements. Further, the procedure of multivari-
ate analysis was used in order to separate those game
phases within every rotation, which show any statisti-
cally significant difference between the group of winning
and losing teams.

From the values shown in TABLE 2 it can be con-
cluded that the results of discriminatory analysis re-
vealed statistically significant differences between the
winning and losing teams (p < 0.05) in four out of six
rotations: Rotation 1, Rotation 2, Rotation 3 and in Ro-
tation 6. The structure of discriminatory function was
bipolar. The group of winning teams has been placed on
a positive pole, whereas the group of losing teams has
been placed on a negative pole. It is interesting to notice
that statistically significant differences have not been
seen in rotations 4 and 5. Namely, in these rotations
the setter has the most difficult task in the organisation
of the attack in complex 1 (K1). After the opponent’s
serve, the setter has the longest distance to travel to the
optimal position for setting the attack (between zones 2
and 3); the player also has to turn towards zone 4 during
this transition and as a result momentarily loses visual
contact with the ball. As a result, it could be concluded
that the game in these two rotations is less diverse and
more predictable, although it is possible that the teams
from the sample did not have extraordinary setters, who
could solve technical-tactical situations in these rota-
tions more successfully.

All the analysed teams played according to the sys-
tem of 5-1, meaning that one player is in the role of set-
ter - she organises the game and sets the ball in attacks
(K1) and counter attacks (K2) in all six rotations. In
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the first and sixth rotation (p = 0.02 and p = 0.04), the
setter is situated at the back part of the volleyball court,
whereas in the second and third rotation (p = 0.00 in
p = 0.00) she is situated by the net. Situations when
the setter is at the net with only two attacking players
nearby, is, in the tactical sense, considerably different
from the situation when she is at the back of the court
with three available attacking players at the net. Theo-
retically speaking it is easier to organise an attack when
the setter is at the back part of the court and running
into an empty space at the net. In addition to the three
nearby attacking players at the net, she can use at least
one of the back court attackers as well. It also needs
to be mentioned that the setters are usually the worst
blocking players in the game.

The highest statistically significant values of canoni-
cal correlation (R) have been noticed in the two rota-
tions (Rotation 3 and 2), when the setter is at the net.
It can be assumed that the winning teams managed to
attack more successfully from the back part of the court.
Additionally, it needs to be considered that the winning
teams have been shown to be more efficient in servicee
and blocking in these rotations.

Purkovi¢ (2007) has, based on the sample of male
players of the same age category, found out that dis-
criminatory functions significantly differentiate the
groups of teams, ranked on the basis of placement at
the tournament, at the significance level 0.01 (p <0.01)
in rotations 5 and 3. Rotation 5 in K1 is very unfavour-
able for a setter, as he or she has to come to the point
of the attack organisation from the left side of the net
and is required to travel the longest distance. It is also
possible that in rotation 3 the strong serve of a diago-
nal player (presumably a jump serve) creates a playing
situation that often leads to the winning of the point.
In the same research paper, Purkovi¢ gives us a sample
of youth male players’ individually analysed rotations
with the setter at the net. With the use of discriminatory
analysis, he presented the contribution of statistically
significant differences in situational parameters to the
benefit of winning teams. Better placed teams have also
served better and played more successfully in the third
rotation and the complex 1 (K1): receipt of serve - set-
ting the attack - attack.

It can be assumed that the similar results of the win-
ning teams in the category of youth female players and
their successfulness in third rotations are a consequence
of the jump serve and the attack of the diagonal player
from the second line. Empirically speaking, it is obvi-
ous that the majority of innovations in technique and
tactics began in men’s volleyball. Nevertheless, the game
of female youth players shows itself to be a successful
copy of the game systems, techniques and tactics of the
male game model.
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Interesting are also the results of correlation vari-
ables (TABLE 3) with discriminatory function and the
position of centroid groups in this function in rotations,
which are statistically significant at the level p < 0.05.

A particularly interesting feature of the present re-
search findings is also that the results of multivariate
analysis confirmed four statistically significant rotations,
which discriminate winning and losing teams. Within
these rotations, different game phases differently influ-
ence a criterion variable, i.e. victory or defeat.

In rotation 1, the setter runs in from the second line,
also in the analysed rotations of female youth players.
In this rotation, a quality receipt of the serve has the
largest effect on the successfulness of the team, allowing
the winning team to launch a diverse attack, which op-
ponents find difficult to block and this results in a poor
defence. Even when the defence is successful, teams
then have difficulties in organising an attack. The result
of such an attack is also that the team receiving the
serve, has an easier time of it and more often achieves
a point in the counter attack. It is interesting to notice
that the high values of a variable CATTACK are not the
result of a better defence game (DEFENCE = 0.03),
which is a prerequisite for a successful counter attack
game. It can be assumed that the individual quality of
attacking players in the winning teams has enabled an
efficient attack game even after the worst defence.

The results of rotation 2 partly negate the stated
argument that setters are usually worse blockers. Win-
ning teams presumably can be differentiated from losing
teams in this rotation in the diverse attack. In the case of
worse teams not launching an efficient attack from zone
1, then the work of blocking players is much easier in
the modern game of volleyball. Namely, three blocking
players monitor the attack of two attackers at the net. If
the opponent directs the ball to pass the set block, then
the defensive players also have a chance to save the ball
when the block has been set in time.

In rotation 3, when a setter is at the central position
at the net, the serve (SERVE = 0.74) and the receipt of
serve (DEFENCE = 0.57) most significantly contribute
to the differences between the analysed groups. In this
rotation, a diagonal player serves, usually with the use of
a jump serve. This serve usually allows a timed position
of the blocking players and consequently better chances
for the defending players.

In the last, sixth rotation, an attack after the receipt
of a serve reveals a high correlation with the criterion
of ATTACK = 0.63. Domination in the attack after the
receipt of serve (K1) confirms our understanding that,
in modern volleyball, it is important not to lose points
in complex 1, i.e. in actions immediately after receiving
the serve. Apparently, the winning teams are much more
efficient in this element of the game. Elite volleyball, as
opposed to tennis, favours the advantage of the team
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receiving the serve and delivering the attack, not the
team that serves.

Presumably the majority of volleyball coaches will
agree with this argument, nevertheless, the results of
other rotations show that in practice this is not easily
achieved.

CONCLUSIONS

It has been confirmed that, in the youth category,
there exist differences between the winning and losing
teams in the quality of the execution of various phases
of the volleyball game, even when the teams are at such
a high level as the European championships. The results
of descriptive statistics have revealed, on the basis of
the calculation methodology of the coefficient of the
execution, the highest values of variables that in the
game of volleyball possess a high degree of efficiency
and frequency of use (ATTACK, CATTACK, RECIVE).

An analysis of situational parameters in six volleyball
rotations has revealed statistically significant differences
between the teams in four rotations (ROTATION 1, 2,
3in 6). It has been found that these are the rotations,
where the setter has an easier path to the position of
the attack organisation. It can be assumed that teams in
this category already differentiate in the quality of attack
from behind the 3 metre line. Additionally, it has been
revealed that in the rotations with statistically significant
differences, various phases of the volleyball game (serve,
receipt of serve...) determine these differences.

The results indicate the specific character of indi-
vidual rotations for this age category, which has to be
considered when managing the training process. The
findings need to be included in the process of team syn-
chronisation; each of the six rotations requires particu-
lar attention both in the technical and tactical sense.

In conclusion, it springs to mind that a comparative
analysis of situational parameters in women’s volleyball
will need to be carried out for the situations when the
setter is at the net (rotation 2, 3 and 4) and the situa-
tions when the setter is in the field (rotations 1, 5 and 6).
This differentiation would pinpoint the effects of indi-
vidual playing positions in the rotations more precisely.
Similarly, it would be interesting to analyse rotations in
junior and senior categories, keeping in mind the same
aim and methods in order to find out whether differ-
ences would reoccur. The training process and a per-
fection of knowledge in the technical and tactical sense
can cause differences between the teams, although it is
possible that the difference found would only increase.
Nevertheless, it has to be understood that a number of
various factors influence the result of the match and that
the quality of a game in individual rotation is merely
one of them. Therefore, a generalisation of the findings
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of the present study is questionable without further re-
search.
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ZMENY V ROTACICH MEZI VYHRAVAJICIMI
A PROHRAVAJICIMI TYMY NA JUNIORSKYCH
MISTROVSTVICH EVROPY VE VOLEJBALU
DIVEK
(Souhrn anglického textu)

VYCHODISKA: Lidé¢ zkoumajici volejbal asto sledu-
ji rozdily, jeZ odliSuji vyhravajici a prohravajici tymy. Vo-
lejbalovy zapas totiZ probiha ve dvou celcich (K1 - hra
po pfijmu podani: podani - pfijem podani - pfiprava
utoku - utok; K2 - hra po vlastnim podani: podani -
blok - obrana - protiutok), a navic hrac¢i museji rotovat
v souladu s pravidly volejbalové hry. Herni situace v Sesti
rotacich stejnou mérou neodpovidaji K1 a K2, pokud
jde o taktické zaméry, ani nemaji stejnou obtiznost.

CILE: Studie zkoumala, zda existuji statisticky vy-
znamné rozdily v jednotlivych fazich volejbalového
zapasu mezi vyhravajicimi a prohravajicimi tymy, a to
samostatné pro vSech Sest rotaci. Zkoumaly se rozdily
mezi jednotlivymi rotacemi mezi vyhravajicimi a pro-
hravajicimi tymy. U rotaci se statisticky vyznamnymi
rozdily mezi tymy se také zkoumaly ty faze, jez nejvice
rozhoduji o té€chto rozdilech.

METODY: Studie byla provadéna v ramci junior-
skych mistrovstvi Evropy ve volejbalu zZen. Bylo analy-
zovano dvacet zapas(, v ramci této analyzy byla pouZita
pétistupnova Skala hodnotici uspésnost hry 98 hracek
mladSich 18 let. Bylo analyzovano Sest fazi volejbalo-
vého zapasu: podani, pfijem podani, utok v ramci K1,
utok v ramci K2, blok a obrana (pfijem utoku). U kazdé
jednotlivé rotace byla stanovena kriterialni proménna.
Byly vypocteny prosté deskriptivni statistické parametry
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spole¢né se Sesti kanonickymi diskrimina¢nimi analyza-
mi (jedna pro kazdou rotaci).

VYSLEDKY: Vysledky kanonické diskriminaéni
analyzy ukazaly, Ze Ctyfi ze Sesti rotaci byly statisticky
vyznamné na urovni p < 0,05 (rotace 1 = 0,02; rota-
ce 2 =0,00; rotace 3 = 0,00; rotace 6 = 0,04). Je zajimavé
povS§imnout si, Ze rizné faze zapasu vykazuji nejvetsi
projekci diskriminaéni funkce pfesné v rotacich se sta-
tisticky vyznamnymi rozdily. Témi byly: pfijem podani
a utok v ramci K1 a K2 u rotace 1, pfijem podani, blok
a obrana u rotace 2, pfijem a obrana u rotace 3, utok
v ramci K1 u rotace 6.

ZAVERY: Tyto vysledky ukazuji na specifické cha-
rakteristiky jednotlivych rotaci v této vékové skupiné,
jez je tfeba vzit do uvahy v ramci organizace tréninku.
Vysledky nepochybné indikuji, Ze v pribéhu synchroni-
zace tymové hry kazda ze Sesti rotaci vyzaduje zvlastni
pozornost, a to pokud jde o techniku i taktiku.

Klicova slova: volejbal, Zeny, fize, vispésnost hry.
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